Modification and modificatory kinetics of the active center of prawn beta-N-acetyl-D-glucosaminidase.
Beta-N-acetyl-D-glucosaminidase (NAGase, EC3.2.1.52) plays important role in molting, digestion of chitinous foods, and defense systems against parasites in prawn (Litopenaeus vannamei). However, study on functional groups and catalytic mechanism of NAGase are yet limited. The modification of the active center of NAGase from prawn has been first studied. The results demonstrate that the disulfide bonds and the carbamidine groups of arginine residues are not essential to the enzyme's activity. The modification of indole group of tryptophan of the enzyme by N-bromosuccinimide (NBS) can lead to the complete inactivation, accompanying the absorption decreasing at 276 nm, indicating that tryptophan is essential residue to the enzyme. The modificatory kinetics of NAGase in the appropriate concentrations of NBS solution has been studied and the numbers of essential tryptophan residues have been determined using the kinetic method of the substrate reaction. The result shows that only one tryptophan residue is essential for enzyme activity. And the modifications of histidine, lysine residue, and the carboxyl groups also inactivate the enzyme completely or incompletely. The results showed that the carboxyl groups of acidic amino acid, imidazole groups of histidine residue, amino groups of lysine residue, and indole group of tryptophan were essential for the activity of enzyme.